Cell-Based Methods to Identify Inducers of Human Pancreatic Beta-Cell Proliferation.
Diabetes is the result of the insufficiency or dysfunction of pancreatic beta cells alone or in combination with insulin resistance. The replacement or regeneration of beta cells can effectively reverse diabetes in humans and rodents. Therefore, the identification of novel small molecules that promote pancreatic beta-cell proliferation is an attractive approach for diabetic therapy. While numerous hormones, small molecules, and growth factors are able to drive rodent beta cells to replicate, only a few small molecules have demonstrated the ability to stimulate human beta-cell proliferation. Hence, there is an urgent need for therapeutic agents that induce regeneration and expansion of adult human beta cells. Here, we describe a detailed protocol for coating chamber slides, culturing primary islets, performing islet cell disassociation, seeding cells on chamber slides, treating islet cells with compounds or infecting them with adenovirus, immunostaining of proliferation markers and imaging, and data analysis.